Numerous attempts have been made to elucidate the biological importance of the intestinal micro-organisms and these investigations have been very exhaustively reviewed by Ron (1945) , Elvehjem (1946 Elvehjem ( , 1948 , Johansson arid Sarles (1944) and Najjar and Barrett (1945) . In spite of the fairly large volume of literature that has accumulated on the subject, the role of these bacteria as also their exact mode of action have not so far been well established, probably due to the complex nature of these intestinal micro-organisms.
Nevertheless, the subject has today attained so much of prominence that a clear conception of the various aspects would undoubtedly enable the nutritionists and dietitians in solving the practical difficulties encountered in animal as well as human nutrition.
historical Development of the Concept of
Biosynthesis of Vitamins
The nutritional significance of the intestinal micro-organisms was first indicated by Pasteur (1885) who observed that animals, devoid of these organisms in their digestive tracts, failed to live. Metchnikoff (1907) Osborne and Mendel (.1911) were the first to initiate the present concept that intestinal bacteria supply some essential nutrient factors to the animal host.
They observed that rats, maintained on purified diets lacking in many of the essential nutrients, preferred to eat the feces of rats kept on normal rations, rather than their own faeces. This tendency, termed 'Coprophagy' by them, seemed to alleviate the loss in weight of those animals, caused by the deficient diet. This beneficial effect of the faeces of animals kept on complete rations was attributed by Rettger and Horton (1914) and Hull and Rettger (1915) to the flora present in the faeccs.
The first experimental observation of the actual synthesis of a vitamin by intestinal bacteria was made by Cooper (1914) (192(5, 1928) , and Bechdel and Honeywell (1927) , confirmed the hypothesis of the South African workers (Theiler et McElroy and Goss (1939, 1941) and Wegner et al (1940, 1941) showed conclusively that vitamin BL was synthesised in the rumen of ewes and fistulated calves.
Studies on 'Cojirophagy'.?Although the discovery of the phenomenon of coprophagy has been correctly attributed to the brilliant researches of Osborne and Mendal, it, however, remained for Bierry and Portier' (1918) Fridericia (1926) and Roscoe (1927, 1931 This phenomenon of refection was observed by many workers in various laboratories. Kon and Watchorn (1927) and Kon (1931) Thompson (1942) and Burkholder and McViegh (1942) Porter and Rettger (1940) and Crecillius and Rettger (1943) experimenting with rats and guinea pigs also noticed that the type of intestinal flora depended to a large extent on the diet ingested.
Carbohydrates.?The classical experiments on 'refection' drew the attention of several investigators to the role of the carbohydrate part of the liet in the intestinal synthesis of vitamins. Mitchell (1927) sometime before the discovery of 'refection', studied the comparative physiological values of five carbohydrates. She observed that diets containing dextrin and starch supported the growth of rats while those containing maltose or sucrose were less stimulatory to growth. Lactose diets were found to be least effective. She also observed that a diet containing a mixture of equal parts of lactose and starch as carbohydrates (forming 60 per cent, of the diet) produced a growth in rats, as satisfactory as, when starch alone was used as the carbohydrate. When, however, the proportion of lactose was increased, the growth of rats was decreased.
The relationship of carbohydrates to the bacterial synthesis of vitamin B was studied in detail by Dutcher, (1934, 1934a (1946) observed that dextrin favoured the biosynthesis of pyridoxine while sucrose or glucose had no effect. Skeggs and Wright (1946) Fats. ?Whipple and Church (1935) studied the role of fat in the refection phenomenon.
They noticed that the feces of rats maintained on diets containing 10% lard contained the anti-beri-beri factor which was absent when the fat was withdrawn. So they suggested that fat was essential for the production of vitamin Bx in the intestines of rats. Czackes and 11 Guggenheim (1946) (1942) . Balakrishnan and De (.1951) Balkrishnan and Rajagopalan (1952) found that the biopsynthesis of thiamine was favoured by a low level (5%) of protein in the diet although the retention of thiamine in the body was better with higher levels of protein.
Vitamins. ?Wegner et al (loc. cit.) observed that the addition of vitamin Bx to the feed of calf apparently stimulated the synthesis of riboflavin, pantothenic acid, pyridoxine and biotin. Woolley (1941) reported a greater synthesis of inositol when pantothenic acid was added to the diet of mice. The same authors showed that inositol-deficient, hairless mice receiving pantothenic acid regained their hair suggesting that inositol synthesising microorganisms require pantothenic acid and possibly also riboflavin for effective growth. Welch and Wright' (1943) observed that vitamin K deficiency caused by feeding sulphonamide 'could be corrected by the administration of folic acid and biotin. Sure and Ford (1942) (1942) reported taht sulphasuxidine behaved similar to sulphaguanidine in so far as reducing the growth rate of rats fed purified diet was concerned; but while the effect of sulphaguanidine was reversed by para-amino benzoic acid, the effect of sulphasuxidine was not reversed. Nielsen and Elevehjem (1942) demonstrated the synthesis of folic acid and biotin by producing the characteristic deficiencies of these factors through feeding of sulphaguanidine or sulphasuxidine and subsequently correcting the deficiencies by feeding the necessary factors. Nielsen and Black (1944) (1944) reported that insoluble sulphonamides, like sulphaguanidine or sulphasuxidine exerted the maximum inhibition of biosynthesis of B-complex vitamins in human beings. The investigations of Coates et al (1946) indicated that all sulphonamides markedly suppressed the excretion of vitamins Bx and B2 and that the addition of para-aminobenzoic acid overcame the action of sulphonamides as judged by the rate of excretion of these vitamins.
It is interesting in this connection to record the observations of Slater (1946) and Kratzing and Slater (1950) . They found that some sulphonamides which were easily absorbed from the intestines of rats helped the thiamine economy of animals by decreasing their thiamine requirements and that this sparing action had no relation to bacterial synthesis.
The recent studies of De et al (1949 Jukes, 1950a, 1951) . Strin and McGinnis (1950) (1953) reported that penicillin, aureomycin or a mixture of these two when fed along with the diets increased markedly the growth of chicks fed rations containing limiting amounts of vitamin B1; but when the level of vitamin was adequate the growth stimulation was only slight. The authors concluded tiiat antibiotics might not have a direct action upon the host, but instead, they probably suppress the nutrient-utilising micro-organisms in the intestinal tract.
These recent studies with the antibiotics have led to the following possible explanation for the sparing effect of these agents on vitamins: (1) [Jan., 1955 reducing the total number of bacteria in the intestinal tract of chicks and as such they are not effective in the case of chicks reared in a clean environment where the number of intestinal Clostridia will be low.
Monson et al (1953) (1954) have reported that oral administration of penicillin resulted in marked growth stimulation, enhanced thiamine excretions and also higher liver thiamine stores as compared with the control groups not receiving any antibiotic. In vitro studies carried out in this connection indicated that there was no increased synthesis of thiamine due to penicillin feeding, but the mechanism of antibiotic action might consist in the elimination of the thiamine-utilising bacteria, thereby making available to the host the entire thiamine supplied in the diet and also synthesised in the intestines.
